Natural killer cell depletion confounds the antitumor mechanism of endogenous IL-12 overexpression.
IL-12 gene transfer to hepatocytes using a recombinant adenovirus vector (AdIL-12) has been shown to protect against primary and metastatic liver tumors in mice. However, the mechanism of protection has been elusive and studies using depleting monoclonal antibodies or transgenic mice have purported it to be independent of T and NK cells. We postulated that depletion of NK cells may distort the experimental model and misrepresent the antitumor mechanism by altering the magnitude and duration of transgene expression. We show in mice treated with AdIL-12 that NK depletion increased serum IL-12 levels by more than 250-fold and prolonged transgene expression by nearly 2 weeks compared to nondepleted mice. To determine the contribution of NK cells to tumor protection after AdIL-12 treatment, we analyzed NK cells from treated animals. Isolated NK cells were markedly activated in terms of their lytic activity and IFN-gamma secretion. Adoptive transfer of NK cells from mice that had been treated with AdIL-12 to naive mice was sufficient to confer protection against colorectal hepatic metastases. This protection was mediated in part by NK-cell production of IFN-gamma. Our findings indicate that NK-cell depletion distorts the model of systemic AdIL-12 administration by markedly altering transgene expression, which then may potentiate other antitumor mechanisms, and that endogenous IL-12 overexpression activates NK cells, rendering them sufficient to protect against liver metastases. These data have critical implications for investigating the immunologic mechanisms of experimental models that utilize gene transfer.